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The Problem
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• Comparing nominal and updated 
DRM post cross-calibration circa 
2018 shows strange behavior
 Shifted energy ranges
 Non-consistent response 

factors

• P5 is most striking here, but as 
we’ll see the problem is more 
widespread

2018 Paper DRMs
Current DRMs



DRM Comparisons - IIR

Managed by Triad National Security, LLC for the U.S. Department of Energy’s NNSA

• Plots show each channel for SVN53 
compared with the DRMs used in the 
2018 paper

• Numbers on each plot correspond to the 
response factor applied to one of 3 
energy ranges – should match numbers 
derived in cross-cal
 < 10 MeV
 10 – 30 MeV
 > 30 MeV

• All Block IIR DRMs are correct…mostly
 P3 seems to be a copy of SVN54 for 

all other satellites > 54
 Between 1% and 20% off from 

correct value

2018 Paper DRMs
Current DRMs



DRM Comparisons - IIF
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• Plots show each channel for SVN62 
compared with the DRMs used in the 
2018 paper

• Numbers on each plot correspond to the 
response factor applied to one of 3 
energy ranges – should match numbers 
derived in cross-cal
 < 10 MeV
 10 – 30 MeV
 > 30 MeV

• All block IIF DRMs are right and wrong…. 
 P1 and P2 are correct for all SVNs
 P3 and P4 between 5% and factor 

of 2 off for all SVNs
 P5 shifted lower in energy 20 – 30 

MeV for all SVNs

2018 Paper DRMs
Current DRMs



Extent of the Damage – IIR > 10 MeV Flux
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• V1.09 overall similar to the paper

• Peak and values >= 1 (negative CXD flux) for 
paper data should be investigated further
 Seems like an artifact of background 

subtraction

Lo
g1

0(
GO

ES
 >

 1
0 

M
eV

 fl
ux

)

(GOES – CXD) / GOES

Lo
g1

0(
GO

ES
 >

 1
0 

M
eV

 fl
ux

)

Log10(CXD > 10 MeV flux)Log10(CXD > 10 MeV flux)



Log10(CXD > 10 MeV flux) Log10(CXD > 10 MeV flux)

Lo
g1

0(
GO

ES
 >

 1
0 

M
eV

 fl
ux

)

Lo
g1

0(
GO

ES
 >

 1
0 

M
eV

 fl
ux

)

(GOES – CXD) / GOES

Extent of the Damage – IIF > 10 MeV Flux
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• Significant deviation from the paper data with 
IIF 
 Shifted lower in flux
 Consistent with larger response at lower 

energies in P5

• Peak at 1 with 2018 paper DRMs still present 
with IIF



Extent of the Damage – IIF > 10 MeV Flux Timeseries
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• Only four IIF boxes were on orbit for 
the cross-cal – 62, 63, 65, and 66

• SVN62 and 66 show worse behavior 
than other two
 Consistent with more P5 

energy shifting than others

SVN63

SVN62

> 10 MeV p+ > 10 MeV p+

> 10 MeV p+ > 10 MeV p+



Extent of the Damage – IIF Flux Comparisons
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SVN Mean % 
Difference 
from GOES

> 10 MeV > 30 MeV > 60 MeV > 100 MeV Average 
across E

62 Paper -1.2 -18.1 -57.4 -25.3 25.5

62 v1.09 90.5 67.8 -23.5 -111.9 73.4

63 Paper -21.7 -12.4 -22.4 -31.1 21.9

63 v1.09 0.3 59.8 58.6 -20.5 34.8

65 Paper 37.7 43.6 48.3 -70.1 49.9

65 v1.09 55.5 79.5 85.3 -51 67.8

66 Paper 36.7 -5.1 -50.1 -23.7 28.9

66 v1.09 94.5 70.2 -25.7 -138.8 82.3

• Trend continues across 
energy range we calculate

• SVN 62 and 66 ~3x worse on 
average

• SVN 63 and 66 ~50% worse 
on average



Extent of the Damage – IIF Flux Comparisons
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SVN Mean % 
Difference 
from GOES

> 10 MeV > 30 MeV > 60 MeV > 100 MeV Average 
across E

62 Paper -1.2 -18.1 -57.4 -25.3 25.5

62 v1.09 90.5 67.8 -23.5 -111.9 73.4

63 Paper -21.7 -12.4 -22.4 -31.1 21.9

63 v1.09 0.3 59.8 58.6 -20.5 34.8

65 Paper 37.7 43.6 48.3 -70.1 49.9

65 v1.09 55.5 79.5 85.3 -51 67.8

66 Paper 36.7 -5.1 -50.1 -23.7 28.9

66 v1.09 94.5 70.2 -25.7 -138.8 82.3

• Trend continues across 
energy range we calculate

• SVN 62 and 66 ~3x worse on 
average

• SVN 63 and 66 ~50% worse 
on average

• A few outliers where v1.09 
is ‘better’ 



Extent of the Damage – SVN 62 Flux v1.08
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• Interestingly, v1.08 does not show the same behavior

• Likely a result of my local running of v1.08 with DRMs not yet committed to a repository



Response Factor Inconsistencies
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• Inconsistencies 
between response 
factors listed in 2018 
paper and what was 
used in actual 
calculations

• SVNs 57, 61, 62, and 
63 are different for 
channels P1 and P2



Takeaways
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• The DRMs used for the v1.09 release were incorrect, more so for IIF than IIR
 No significant difference in calculated flux for IIR boxes
 IIF fluxes vary between 50% - 200% off from the original 2018 cross-cal paper

• The cause of DRM discrepancy is unclear – the automated script in the repo produces correct results
 We have the correct DRMs, they just need to be committed to the repo

• This wasn’t caught for the v1.09 release because all regression tests in the repo are currently checking for 
orders of magnitude difference in fit parameters – this should be fixed, and other tests added

• Also identified inconsistency with response factors listed in paper and used in DRMs – not sure how to go about 
fixing that. Maybe send an edit to Space Weather Journal?

• Need to notify potential users of data and stakeholders of the issue
 Update the v1.09 README on the NOAA website until next release



Backup
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Title
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Extent of the Damage – SVN 53 Flux (IIR)
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• SVN53 arguably better with v1.09 compared with original cross-cal
Mean of % difference with GOES 0.1 vs 0.17 with smaller standard deviation
New fitting procedure and other updates with v1.09 might account for this
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Extent of the Damage – SVN 62 Flux (IIF)
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• SVN62 shows significant issues

• Lower flux consistent with significantly higher effective areas than correct DRM
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